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±Ei« ^(stub-bus configuration^ ?r*]Qt BIOIEt ds!2h §^ nfl^Cwth)! ^oH £EE1 
y (free-running clock> S3@ Q^(transnimr& (HISEI AI£@DI ^Al&Q. ®?\ DflSHI Ai^HOilAi 
^ a ^§3v# *I*B BSJ 94 33 (single clock domain)OI 0I3=!Q-. ?IE m 

§ SfrBAi 3|B <M3:Ph cyoiEl <y£©2r §BU 2£ SB^S S«U Er^fK routed Q. CG 

ErAI EflOIEff 3E£(window of data validity)© SICHSr^SS^ AI±S S^©(system transfer 
rates)0| £7t@Q. Oia& ^tH]Af= iiSMfstrabe) £5:M W *EISS ^ZKprearable interva 
l)0fl Um §a^0l JiilHEJ?! tfflSDff L10IH W± M£(utlllzatlon)?r OlOil CBEr DilSEI S 

S ?|ti|£1B&SJ El^(pln counter ZteSQ<. 

£?M£ 



B mm «S0|AI £ES^ iStLr 0\m&\ WHS *t ES2J H&V £301 

SQ. 

£ 1£ £S:(DQS)2F A|£S ^dH(CK)^ AFSuKr §HH2j 01 & QIOIEIs 23^Li± 

£ 2= S*E CF«(Clk-FronHia8ter)]2f Ell! 9^ CTM(Ci^To-Master)g A^S3f^ §EH2J Btfi^ C| 

igej M5EQIO-. 

£ 3^ C/A fcHItPr ^s(WClX)0il ?li5L$rOI £2(RCLK)§ !T£»r= S «T92| BlgAI 

OflM CBS DflHEi AI±182J WSOIB. 

E 4= OilEEl SgMOl £!2:<RCLK)3AJ 7ISgG| dS(«OK)g £|gAI?fe as IH*(fteturn 

Path)e e irssi ^112^0021 aasoio-. 

E 5£ MSEI S&M0I WCLK d^Oil S?[*fOI RCLK ^iS^ ^^r^ W^S^I ^i(PLL)^ ^smfe g 
©S2J W3^AIW2| OTEOICK 

E 6^ Of! SHI aiMOl DFLA8 6!S(M S^KKH RFLA6 dSfi □ ^«©r= B if92| ^U^AIOflS] 

£ 7S S SJ^Oil CQ-S QjOl SSS 3EftWfe S§/0iEa!±(C/A) UIQii UEKifCr. 
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£ 9^ RCLK fM£7h SEJAKrenotely) g.^E|Oj tfCLK U3:2I BKHSWSS Al±B tfl±S CD-EJ- 2 

Er(propas»te)EI^ & Um WIHBI AI^H2J ga?£0|Q, 

£ 1Q£ ^EiS ^7£S ejmOj £ 92| ^AlOIOflAI §°r RCLKfif S*£ QIOIEI(DQ) AfOIOi 1T&EI 

£ SI^KiS^ UErtfiP. 

B W3£ wisei Ai^aoi ati- 312s, ^ei ±pm bi± =^s.m ansa ai^sm ^tt soip. 

IHieEl AI±^2J C1I0IE1 E£S(<fata transfer nste)OI M±m S^#(system clock rate)Oil S^EI 
fegHSU*: PS(SORAMs)SJ 3£ 0|tW, CUOlEi 3£m# Q §7 r A|7|7| ^lofl ©£)0I 01^3 *l 5t 
Q. 0II3CH OIS Q0OlEie(dcublQ data rate, DOR) £J3SU£ Pg(SDRAMs)£ Al^g ge?2J #£DflXI2r 
SRKHIXIOflAI C-flOIB 3^/4^ i£?J£S^ CflDiEi CI S7hAJ?!Q. QfiOlEi &7W 

?I3ai chihei ^geisai- aes^Ei uoieim *d* r =r m stoi mm as 

(budget)© "B^SPI SltB, dOlEi HH*2h HH^S ©tfl §71 §^ (synchronous clcck)OI EM?M 

(route)EIS^ fife ^aSU^ SSJIKsource synchronous clocking)?! imo\ 5SEI21P. Oia 

tL^aOl £ I S £ 2Df|Ai SSSP. 

£ IS DDR 33£LI^ aSDilAI Al^g gei<y£(CK)2r ai§:(DQS)M ArSS^ £2± 

23£P^ sej§|* DOS £K§:#e M2EI 5^ME1(20) ££~ CIS S«§(2»0fl Sttfi gf«EI 

H PB 2©9<22)W KI01E1S 7IE16r7JLi PS agp<22)S^E1 CflQIPg ^#Sr7l ^ EK)I9 715 
dsMSAi ArSSQ. DilOIEI^ EK5I9 7I5^AI DOS Ar©SH31 CJOiEl hfj^(DQ)g 

SiT(transfer)SP. OfteEl 5Mg£K20) 5E= PIS 2^g(22)£ ZR AJ£SI M^(CK) CHtiOfl 010IE1 
W£2} I>£ pMg H^j dqs dSIi 7I£^S ohOj CflOIPg gstJP. AI^S ^(CK)g P 

H<22)WA| da©(Co»/Add)g 45&^h7l *I*H Ah€SP. CQS d^MOil E|*fl ^MSS OQ 

d2i§ PB(22)jU- 5MS9(20)0|AI LH^^S A|^ «^(domaln)£S SSBQ. 

£ 2~ CHS^°j SbH^(Racbus) DRAM LfEH«Q. 01 ^OiiAi Llgg 2§(26)B IHIEEI 

(24)^ ^ ?H^J 1^1, CF«(Ci^FrosH!aster) dS21- CTWfC Ik-To-Master) dSre ^>Jtltf. CFM dHc 

?m momm ?w ^i^m^^ai ahseih ctm dse piqieim ^ ?\smz\^M a^ck 
^s^oii aoiEiaf aq tys^ sett oioih im^e Et^g^ a^sch 

E 108 SEAJS DDR PHOilAlfe 3 ^|0| s*B S= ^ISSSM ^l&H =EtS5g EfOIS ^ 

LKpreaoble timing lnterval)0| fl^SP, HEI^S P0I9 010IE1 dsSJ S^Ofl 

gag SStfKM HEiag EI0I9 ^S K3S Aj»h DflSEI *M@E1(20) P2K22)tH! £Joli & 
^1 4= SD\ [EH^OH ^ Ifi^KlK KJS £J22| ^2^7f 0^9, S^(token)fe §mS¥E1 DB ©fUS 
^«KAI =EISjg ^Preamble Interval)^ ^ISIEIOiO^ M1K S^SS D| HEISIM ^ 
^ OJOIEf^ 3^5171 308 SH_f21 AJfOli^ ^73*^P. HEI^g ^Zi" §°K)fl^ CHOI El ^ 
01 ^i^EIXI Sr^l OH SOi) AI^S bH^Si £@0I ©OiSQ, S 2(HI EAI& SbH^ PlSOilAI^ 
(fonwird) g^(CFM)^ El§ (return) S^(CTM)§ A^*J2S eitB CIS 2S(26) LHtHlAi ^ 7H?J 
Sq(dooialn)0| ^BP.. 0|Si€> CFM dS2F CTM d2 AI0I2J 9\Zl 

^1 DDR 3HSU± PS9 SI SUi^ PS ^20flA1£ ^ &m 4^ °joH OflSEI eg ^i^JEI 

(Connector)^ 51 g^EIH S3fcH^ L1]0|E1 2 ^ S^hSCK 

eoekw e ^soi oi^nwfe ^i^s? ^a^- ^sk?i ^isioi choiei d^giu 

t* W*±m §*B SSJEia ^(Free-running clock)© S£Sfe ^EIH Ui^ ?fe OfSEt Al^^j 

s srsoi oi^nxte^ qe 71^25 ^7121- ^ wasi ai^soiai moipe Si^fe 

mg*\zz E3I 2iP. 

^71 710^ iUTIg iTSoPI B CQg IWHEI Al^jOffAj- ^ae^T SI 7ia^5}# StflAI 

S^OI OieSQ. #71 S 7ia§Sf§ ^AJ, 5<m E^ 71 AJS7I- CflOIP d 

H©2r gSCI S^O^g Sol Ef^ESjCH OlOil CDEI- QIOIEIEJ S!2^^ SDHS^SS^ Al^ej 211 
^#01 £7fe!P. OlEffij- »4s»0|Aj& <y^g «^5EEiae ^(preamble lnterval)Oil CHf S 

fl^OI I1l7i£|H^ aOIEI W± a^S(utllizatlon>7h e7^|H OlOil CUE* Oil2EI Si 9\X\£\m&2\ & 
^(Pln count)7r 3^&P. 

B Ef32| S^IAIOll^ ^PM ife OlISEI Al^g a Ol Al^gJOflAi CHOI El ^ 8«JDil » 

«■ 210IP. B g^AKJUOII C&B MSSI M±®£ HHStermngeJEI^ KllgetelSt 

ErSJ. »ICH W^, OIHEll^ Ht£, SI CftOIEI bi^ §22 flliaq^ W0|^!£. OiEMi 51 CO 

oiEi ti^mm ^fff^ sesEie ^uitcf. wisej age ^7i ^seioi s^ei^ W2ais*if s 
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mm #71 oiiaai ag& #71 ameers s 7ia a^ ^ssss #71 raoids:© 4=d^ 

Ch #71 Oia^l HM£ #71 7IS3gDfl SBflKW #71 fln^e?A»;§;0| &?\d}0\ #71 CUOiEi d£§§ 
#71 DOOia fcH±£^Ei #71 DUSEIS^IS 7IBSr= 7IS§z*§ ?HAI(lnltlate)t.O. #71 OilSEJ He 
£ #71 Sj£930l SB6I0I #71 ffllgeidSOII S7|tKM #7| EU-QIEI d£9# #71 »2H3*e*H 
#71 LIOiEi B|±£ ^SSrcr ^SS^S 7HAISH2 #7| «l1§6!d2(H! e^Kfl fil2M*Md£g 
*§s[0t, #71 JtZM^dStr #71 5£§9DII flt3£IH #71 ^Eggj^ #71 6*35** #71 X||» 

*t dsw sifsioi #7i cioiEi t*i^#2j ^7i qioiei dsem 4*3 

ch dhB5isi-7iw= #7i wiaa M^a^ lk^h^ oiiaa stit shako. #71 d^hsi ouaa a 

9l3ft€ T#7|ijf DiiaSI Seal- #71 AfO|°l SEWS*! WIS °J$K)! A|£ #71 Oil 

sei a^s^a #7i s^©eijct #71 azaeteissj smxis^ #7i qioiei tH^sj amxjsiu- 71 2J 

(Substantially) eS3hO. 

#7i Quasi ae^, #7i niMtift&i- #7i aioidisg #71 soigeidfioii sesioi #71 

X0»e|£!:» «rg*hrr WICH BiHg D S«J 4* 21Q. ##§71 ^5 a£ 73 3 §7! ^H7k #71 Ml 
TOdfiffll SS&tOI #71 *D2g^d:zl 91*8 #71 HOI bHSf LHOfl a^ #7J SOI fcHitlfif ^ 

SSMI *fl£S 4* SO. *I#S7I « air XI2S7I ^5 CHdW EJS Ifli^ #71 giWaSHI ' §§. 
mOl #71 H29C|£!£g gTM3r7l *|«H #71 Jillgqdfig 4=£)*fe ^IM^dS £h°!Q| s|g 

#71 DflSEI ag£| 2tfH £71 CIOIEI b|±#SJ ©Ir# *Shg S£WI $1*8 d^EI^ 9\ 

SBAie^g Sfe 5HIHAIE17I- Stm 4* 21201, #71 #71 amtiS EJ°!2f #71 EI9 1 

#71 Oiaei Al^'£ #71 ^l2g^daSAi Zt2*2| Kill S B12Eli!ge* dS§§ i^5SI~ Xfl) S! 7»20fl 

aai stii ^aisr 4= sin ay #71 ni a tt2iniaEi ae#^ #71 a^s^ Dfasa 

e a 4= sua-. #7i araaa^ #7i doqiei &&mw se*F7i «tr cboiei bi^, #7i «ioi6! 

fig SS5P7I 9W ^Oitfi^. #71 OiEM^ dSS 2&^h7l OiEM^ Hi^. #71 WIMqilfig 

agrsw *ie iieqds aei, s #7i xni » xo2Bi©iq bbsct at si «22i@e 

S| dfi Ef°!i§ #71 fill 35 Xj|2EJSeq dfi ETCJg£. #71 fiia^J 5H^E1M(HI 

M B mm «« #7| aiSBlH- #71 Xfl2a# AK3|S] #7| DrQME #0flA1 

jiwbcf. utGHtpiN^ #7i «iiae^q ^ Ehsj^ #7i KmoR\ ai#^ QDi^sm agEin 

#71 a2EIS3q dfi E^SJS #71 XII IDA £21 3E#^ QDl^HHI S^=JQ. #71 dOI^»^ ^ 
liAia a^ QOI &m SWhjl #71 Q0|^5^ #71 CIOIEI tfi^BJ s&S DH*|A|?|7| 9\H 

XBISEH3 £)£7h #71 S^^EIOi] 5|tH ^ #71 DiiaEI Sl§ #71 flll52H3 ilSOil 

SE^hOI 7|Q§^ a~ ^SSS^ ^A|A|7|1 HttBO. ^SS^IO! SSEI9 #71 fliiaa Si§ #71 
£im\ ge^lDI fl|2=EHH ^!fi§ #71 J3l25ffl3 dfiH #71 =sgEiOfl 7i3£l ( 

n #7i =MSEi^ sfiroii #7i azwdasi- #7i xe2=au dfitrn g^ra #7i eooiei 
ui£#2i #71 oioiEi x&mrn ztmft. 

#71 Dfiaei M^m^r um^ftwt: eh 9 ^12=^3 dspg am s fli20iia2j am 
^Hi*Ka a^j- #71 xiii a a 2011 sei as^av #71 =E Sa g ss^^ domei a- wmo. 

#71 oiaaa^ #71 moiEi dsam bb»m fl«r qjoiei \s\±. #71 aoidfig a^^i sie-HOf 
#71 oiaag^r ds§ ssr&^i ^ oiayi^ m^, #71 ^ii^eo dfifi s^7i *i^ ^11= 

2H3 dfi EJ£i/ % #7| XQI % 7«2Eie =313 BBS PI *ltt TcO 1 S »12eje HEH3 dfi Eh 

ojee 3E«9ni, #7i aimaa #71 w si si2Eie seHa <yfi zmmz #71 «ioih«i 

£F #71 oiasi^ tn^ai- tim s^e^iq. ^i «ii s ^I2bi© =313 ^2 B^im^ #71 «iiaMaf 
#71 a2ae ajoi°i #71 oiasa #oaai awi 4* sick #71 aia@ =HH3 aei^ #71 xi2 

[HiaEI a##2| QDI^BKHl 93^ 4^ 2AH #7| fl|2EJg =2H3 d2 Eh°]^ #71 JfllfliaBJ a§#2| 
Q0l^*KHI ^ 2iQ. #71 Q0|^§^ U^«WI3 ^ ^HAJEi a^ 51 #71 

□□IWIfe #71 010IE1 t«^r2J ^Sre DHJIAI7I7I ««| d^SD. 

#7i acw tfliH^ #7i oiiaEi a^si jsaiaoa exB^ 4^ an, #71 imsei a^si aia ai a2ao« e 

□i«*f7h #7i wiBiiHsj ai^fiEheiM asao-, #71 hoi^si— shuhaiei a= qdi bb stt 
4^ ao. #7i *gi£fiE*£]£ #7i xiiig^ds a^ #7i n2s^d&9 s^m ^ an. #7i ^2^1 
sEia^ #71 qioiei bH^r ae #7i ais^dss stm^ 20. 

e &S21 fe'AIOll^ >tE1« ^ Bflaa AI^H2f 01 ai^qoaai B^fe ^srt 

^101 Q. B £ A] El OH ^ Qiaa AJ^e^ ^EIH ^?5g «H^£(= ^llP^dS: a°i. 

M01 H|±, OIEEII^ bH^, 91 QtiOlEi bfl^ #£S aiS^tifi. ?«0ldfi. OlEBfl^ S! HOIB d 

i^m*r ^ege^ ^bitich si2gq<ysi ^71^ Hi2gqdsg gratia, oiaa ae^ # , 
7i ^gyim g^Ei^ oiiaa&xiHB smm #71 ai«da, #71 «j2geidfi, a a^ 71 

aSg^ 52.>S^ #71 «IOIdfig 4=dtmh #71 ailg^dS^ WIBITF #71 

ei #71 oil a a ags BiiFsm #71 mm^^ strss #7j oiiasi ag^^Ei #71 5 
Mias BHrata. #71 (Hiaa ai^ #71 %1&\q\ #71 aiseidfiin e7i$ioi #71 eji 

oih dfigg #71 qioiei bH^s^Ei #71 miaa&*igs 7ia§^ 7ias^g »aiw. #7i oiiaa 
ass #7i ^gggoii ee«hoi #71 wi2g5j>4H0ii w&sm #71 aioiEi dsgg #7i iwaas^ig 

S¥Ei #71 CUOIEI W^S ergSKr ^SgSfg 3HAI*K1- #71 SIKIfe #71 ^mm^ #7f a 
2^ dfiOil SE^Kfl #71 CflOIEI bH^#2J ^71 OOlEi dfi^S 4=d*^Q. #7| DUSEI EIIE^ 
UmZftW\S= #71 4=d£! »2Se<d£SI- #71 CUOIEI Ul>r#2J #71 QIOIEI d-SS AhO|2J »|#«H9 ^ 
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b e^ju- b srssj gsj s»g a & bssj saioh s^ka wsej^ #bsi oteim7i siss 

Aiir e 1TS2I 6!A|Dfl§§ OfAISHf: EE a £3011 7IXI& LH^g SSSKMO^ # 

Q. 

99CIO. 2fr £9Gfl «|A|| g^a- gSjfcr "MM UEMQ< 

a J= 7H°| DfiSEI S SJSSJ flU^AIOIW [EKE (HISEI AI±B2| g^EOIQ. 

B arS2l XDItfAinOfl COB OISEI Al^g£ B£flEfl(40), HI a ^}2IHISEJ a©g(42A,428), MS£| 

*»«(48)9 ^ti|f>D. Ojliei a^e(42A,42B)£ :*£m HHg^ ?aSQ. ^E1M bHS 30IS ^ 

3E2JM(point-t ' *~" " ' 

(branch extent! 

g^ds eieie, aioiEids ErSg, ss/oiEeii^ ds: Er2!§g as? ai^b tH^si ^EisgoiQ. 

(HI SSI Se(42A,42B)3 ^^2| M 3213*1 ©(52), OflgjCH C||9§(DR#1-QRAMri) SI gS/CHE£l^: 
(C/A) B|IH(46A,46B)g S*!*!Q. 0flaEIS*|g(52)S £ 3>i EAI& Hf2r 301 C/A HifiK46A,46B)2j 3* 
31 gfl)(Bcdy)M CKI- 8*9" BH^S ^ SID. a 3DU1£ S^2J 5« 9B£.rO! 

EAIEISCK C/A bitt|(46A>46B)S JIBW d£WLK)D{| §7|SKH SS Sf/iE^ OJEfli^CC/A) 
«l«0. C/A d2g£ DAI 7IEJ§^ d£«?CLK)OJI S7I«KM C/A dSEr2r(44A,44B)# 9OTI0I 

□ 99<52»0 HSBQ. ZHWSEI 2§(42A,42B) ^HHIAj C/A BUH(46A,46B)°| Afg£ A|£9 Oh 

G£E (Motherboard) £2| gg/0fEgfl:±: bi^(C/A)2j S&AI21Q. 

AI±B W^(50)^ OilSSI S§gf42A.42B) Oil SSI m\B <52,DflAM1 -ORANn)0« CHSof^ Q4>*|21 Q 
OlElhH^ d£t(OQI-OQn)s MrtfQ. GflOIEIbH^ d£s(DQ1-DQn) . D^3H2| C|0|E1 dH 

Efoie. OIBEH 6*1, S£ Er2llS ?«BO. S£(»CLK)£, B«B tfl^(OQ) d 

s# si s^/oi£ea^(c/A) >js:moi ch^ei^ wclk dS2r &aioii EHiaei a^e(42A,42B)on a^r&e 

21© £§&r7l Wi. IW2EI 5§ ©El (40)OOA1 BifflSEIH SHHEIDI C/A dSSf 0J&7r73S CHg£l^ Efl 

Oia© DflSEI 2Eg£ 1( 40) S « E1 IWSE|S»(S)OI HIOIEIM «« 7|£JS^ 

MS, WJSEi 2Mga(40)7^ 7|Q#q d3i(TO.K)0fl §7tSKW 2ieiaO|Ef(DQ)9 a^rll OflaEI SS 
(42A,42B)^2| DflaEJS^|g(52)S 7IEJDI0IE1(DQ)g Z3«JO. OlOia W^fDQ)^ Er2J(WJLKJ 

7r 7ieje^ dfi(»CLK)g AfgdKfl 7|B OIO|E^(DQ)g *fe§ft»a 7hS*l9, SCK SSHOIEl Sa4 

7h aoiaa. 

eraOfl, OiaEI aSS(42A,42B)S^E1 MaEI =E§Bi(40)S CHOIEm QeftrS ^se^oflAi^. ^m 
■B|(RCU<) d27r C/A tfilti (46A,46B)SVE1 S^EICH DiiaEJ9XI(62)S^E1 mOIEISr OIH 

El eMg£1(40)S SiSD. IHiaej a#(42A) LHS| DeaeiSX|(52)7F WCLK d^Ofl mutM QfOI 
El(DQ)g ^e^- [IB, C/A bHOf(46)~ §>J(HI ^g^q dS(R£lK)e go(«!a. ds(RaK^ 4^ 

fiB 7IHSCI d2(WCLK)0fl @7iAI9»S<W|, ^* EflOfE1(0Q)2r ^g^^f if2:(rcLK)S AI^U kH^(5 

0fiaa§«M(52)^E1 LfiOIEIS OflaEl 5MME1(40)S fll SiOiAt ^a 

SIS SXflg ^hAIZJQ. 

dS(KLK)7r 4^dS 7ISTO d3:(«CLK)01I S7IEI7I SDS CHdtHI ^SM^ dS:<RCLK)7F Dfl 
ae| 5M©E1C40)W|Ai 52(source)E|H ^E1« «^ OiaEJ agP(42)0il MWSDil 7rS*r^> 

oiei^ s^ofis ^ss^ <ys(Rcu<)£j ^m mmww e»ot ^01 aiot 

OICHI CDEI- €|§ CflOIE1(OQ)2> &SS| ^ Sj-^g gpg gcf, ati" ^9^^ d^(W:LK)7h ^E1^ 
Bj^ a^ DiieEl £59(42)21- OflaEl £MBEK40)S QAI BUHEI2 3E1U ^gge? dS 

(RCLIQ7r 7© U^2| OflSHI 3M(42B)e ^CHAi Af^S Bi^(50) *l«0flA1 55aQJ3 7rSoFS 
3^09=, QB0|E1(DQ)2r ^3^^ ^2:(RaK)7h gS/t! I^2£ SIDS UBS 01 EM 

7h ?HdS 310IQ. 0IE1*i- LHSOil CW«flAIS £ £f £ 101 &5StO| ^SQ. JIEILf EMgei (40)011 A| 

cnoiEi(DQ)2r mmmm ds:(Raio= ^£1^ ais°j ^« sa°j ewis ^oi^ 3^bQ. 3 

OISS, WI2EISWI2I CflOIB^r QOIEI Ui^(DQ)^S 2SEI7I ^E1M2| «|ini^© 3^*K)1 

Oil SEIS*! (52)011 21*1 dS(«LK)0il §7IEJ01, C|0|Ei(0Q)7r ^EiM2J ^2JH^M 

s*n Ai^a u^(som ouaei &mgei(40)g S£Ef7i uisoiq. oe-ie^ Diasi =Eg£i(4o;[HiAi 
<*aa cboiekoi)^ cnoiEH(ra)e 55&r= ae°i ^eih iib^sj mxsasj <=bkm rfsei- 

Al» &g RCLK fiQ s»S CflO|E1(0Q)7f SMgEIOfl 2|«f M9SLI7I SOB □ 

a «bai&oi ^ast6. ois ^e-im ui^ B^siei swoiq. 

#2} B ^900 OFEr ^SEIS DflSEI Al^SOfl 2|«fl S*4FBQ. OJE^r qi^OilAI HI 01 

Ei(0Q)S 7IQlBt d2(WCLK)0ll DfEEl a§S(4aA,42B)£J Ofb; *HJ0II M3 

as«(52)s^E< gq&Q. oflacH, aioiE^r xoioiaEi ae(42A)^2j uiiaei5^i(52)s^Ei ^sacf 

2 7r2Sr£, Xlll^g^ej a|S:(RClLm1)S 7|S^q dS(WCU()0il S7ISH3I C/A Hi ft| (45A)S^E1 

S3 El 2 W aOIEf(DQ)2l IH^aOI2^ IB^^OI© ^S IHitg 9»K)t IHiaEI 5MgEi(40)S 

SSfBQ. m&mz* dS(RCLKJII)2r Cd30|E1(DQ)S ^E1H tH^ CPEf SIIJEJ7I tlHS 

on, ^si^i d^(ncLKjii)Er *sm cioiei(oq)s &z JiaAjaa 7win nasi =^gei{4cooii a*m 

Q. il&M DI|0|Ei(0Q)S iMSS &40II 2|W fi^SB ?I^S^0|U 5LaaJM TO 
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(preamble interval)!* CH^ S££2i0i ^Al ^Bm^ d2(RCLKJ1l)e Ar^frlOl £9©B 4= SAD. 
«0|G?r 3I2O0SEJ 2©(42B) #2| Dfl2E|£ttl(52)5^Ei ^351£ 2*?<HI2 SIMAI ggfcr ^Stt AIU 

ei27h sjeach ^rss^ ^!fi(RCLic.M2)e ^me^ <ya:(ra_K)oi easroi smm ?is©^ ds 

(rcUQOil d2(RCLK.M2)^ £flOIE1(DQ)2* SflHJ AI^U fcfl:£(50)g 3SSI0I E£ 

EJH S91^3P1 d2(RCLKJU)2f ai2Sj©^ d£(RCL02)SAI Dil2£| 5MfeE1(4O)0f Ai 4d 

d£P(RCLK)^ ^^01 ^ZJ2J 23(42A,42B)2r Maa 5MP£1(4C) APOilAi dS*fl 
i± 10|2J WIS 2!*rO| AjS UKSOti, S22J ^t§#^ <M ( RCLK J1 1 , RCUCMZ) □ I EaSICK IHI 

2EI 2PS(42A,42B)0I §|J*r 5 3J2^ 2M^ 8r*» ^ 2i2l~ SK>I 9191 91*3 

(53)011 2A|g! tim #01 53631 d£M(RCL!CN1,RCLO2)0| AJ^gj Ui±(50)M F£tf£r DlQaE^lHI 

aj 

^h! Q tfferAPPI *jo||A|£r DQ m^2J- RCLK Hi£ £2J S&KQ&pecltlve loading)?!- 2£ W2 

51 Eg»(42A,42B)tfl CH&H 5gSKB0* £>G. 015 94$IAt RCLKJH i!2^ EI2M2B] 2g(42 

B)2| GOI^r ^HBAIE-f 2£ GDI E(54B)(M 4 2JCK OiSJ- 0^7ff|£ RCLK_M2 K||10|2 

E) 2#(42A)2| QOI^Sr ^iEIAJEi 2= GDI 3(54A)(HI S§1 ^ SICK ^ » QI22| &fl2E| Sffl 
5ttfr£ ^OilAi^ 2552J ^#53 dS:<RCLKJ*i)^ A>d2J GOI^St ^HIIAIEIg 2^- GDI B 
501 S5SCr. mUlZWY A«siQ3 ^EHAJi^ RCLK 32J Ejei TWAINS)- 2» #2it 
d@l ElOIOt tlO. GDI SOI Ahg&CrS C/A Bim = GDI 51 S| ^lAli!^ RCLK S2J ^BHAI 

@±2* gg*n 7323 ^>iiaoiot *jck 

2 32J CflOflAI C/A tHIU(42A,42B)S UHJSjftPKHI^ 4*dS ?l&§^ dSOICLKMHI ^S5«1 d 

2(RCLK)g eT5*r£ 2^5 Sf= 91 £§31 ^5(PLL) 2£ 739^^1 ^=(DLL)1 52TCICK Z 
= (PLL)(HIA|~ S^EDI S-S^KVoltase controlled oscl I iator)2J *f#Ol g^^e|2J Ofl^^ »CLKSI H 
AlOfl §13 0jf5>X| AJ3^I ^E(DLL)MAi^ 7FeAla EIQ(VBiriobla delay I ineJOil VCUOt 

ei^raoi 7^xi2 asisi aigAias a^g^ej onxi^h wclkhj oa^qofi sea saaa 

£ 4^ S ^S£| H2gA]0fl2J MEOIQi Hfia S&(42A.42B) C/A Wffi(46A,46B)7h 

SCLK d^Oil RCLK d[s& 4 2^, OfiSCH C/A WIH^ PLL OLLg 5fe^|-7q » 

£■ 3^3 01 ^AIOIMAJ^ BCLK d«|- Hg(42A,42B) *iSHAIEi(6CA,60B)M ^ 

S&CK GDI ?iillA|£i(6OA,60B)^ OIUIEW ^SEJ= OflSEJ&XI(52)2| ^IHAie^Ofi S£Hj 
5HIHAIg^ 2tM OflHBI ^egyg^ ciBJjjqai 2^A|2.KFIIght tlne)OI DQ£|> WCLKOfl CH»H 

§^9U0t t^h^l Ofl^Ofl WCLK 5HIBAie^2> DQ SS|^ ?|iIBAie^ &S§K)10t 

M>. *B& 2M0IAI ^^£J dS(RCLKJ11,RCL02)2| Ef2jg WCLK SEJOil 9 

OISW g-^'^S mmm^ dS:(RCLK)~ ^ aS(42A.42B)0flAI 4d9 ?l£Jgei dS(KLK)g £1 
©AiaSS^ ^ISaq i!^(RaK)^ 7I£JS^ d2:(tfCLK)IMl CraAt WI2EI 

SEga^opf DflHSl 2g(42)^E12J ^©§5^ ^AljlnltlateWO, 0!0|E1(DQ)~ 2S 

(42A,42B)S ChE 2f /jsfi °^j-I2 AjS SBS (associated) ^SS^ d ^(PCLICMI ^RCUC.H 

« bF2h 90| ^Kadditlonal) GDI^SI- ^IH AIE1 (54A.54B)^ QI0IE1 UI^(PQ)2J ^dfSI- S»A|?|7| fl 
*BAI eMOU 2J$H 5^ A|S§Oil siao. 

2 C/A b|it|(46)M Sfe Die a S§©(42A,42B)0fl ^ Si^ S «3^A|(fl!2J 

S^SOIP-. 01 ^50flA|^ C/A d2 A|^^ B|^(50)S S^FOI 011221 2g§(42A,42B)0tl SdH 

ail 01123 2Me(42A,42B) Qi£S(44A.44B)@ S^ofOI Bfl2EI3-£|M(52)^ ^UKSQ. 

^=(FLL)(62A,62B) 2^ ^i(OLL)^ 7ta^5J(WCLX)e 4=dSK)| 2M(42A,42B)Dil CHtT 



2fZ|2| d&(RCLK)S EftSaPI 2t2|°J 2S(42A,42B) ^Oil ^^#7| ^H2J- 73 

se^i a^dssj soiiHixigoi a^dSHi aoi.oixisoii si£i2^ sismsai &a 
aj sr Qfas sisgoio-. 2 5011 sais 9\&&?i ^^21 e^r^ 2 321 c/a mm(46)oii ssj-a ?i 

£§71 ^=24 PI ^S*H1K ^^i" UW SOI GDI^I- ?IIBA|E1^ 2= GDI 3P(54A,54B)£ CI 01 
El bii(03)2j i?oF2f2| n3SK7l *I*H ^d2J 2«|- ^£|A1 ^S§^ dsM(RCLK)M *l 

SEH2J gssjoi AI^OflAi^ QI0IE1 WMWW SS/0*2Efl^:(C/A) Hi^Sa ^BH §S 

g^fe 2ioi s^sioicf. oiatr ois rason s^gs h©^2| oii2Ej^ieoi 2^ 7iae 
5bioF~ ai twomrn snmaj miea 2ieon xiissg-. s^ds2f oioieh 

Z>2| aJOISAICUtency)^ Saigas USGf2£ll^ ^M^^(CAS) EflOieAIEHl MEISQ. 2 
&S*I3, IHI28I ^SEi(40)0il 24^ I^EIrr DFLAB (M^ 7|S S 9ltf CAS EflOlgAI § 

2S§(42A,42B)0fl 2 GDI 2Aj£! HW »0I, C/A B|iH(46A,4CB)^ Qfl2EJ S^Sa(40) 

S^E1 DFLAB dS§ ^d*Hl fcfllEfa C/A dS:(44A.44B)g 3S610I 21(42A / 42B) #2] DflSag-XI 
(52)S DFLAB dfiS S^tiQ. DFLAB dS0ilAf2j §jO|g ^ Oil 2£| ^1(52)= 4rS2J Al 

Z^OII OlOi CilOlEi ttj^fOq) gtHI 2^ ^I2J HOIG© S^*IG. DFLAB dS^ ^EiM W 

± ?S21HS DFLAB dS^ 7ieJ3^ d^(WCLK) 5! CflOIG hB^ dSM(DQ)0|| S^fOI 

D. OlSitl OJ^ OlSOfl DFLA6 dS^ Di|2SI eMgE1(40)2> 0||2H| 2g§(42A,42B) AH3tOiAJH| 
IICLK dS g OQ t!2§I SllfXISS S 

C/A U|IH(46)S, «ISief d£(RCUCpi- ?\®m*l dfi(?CLK)OI S7l*K)f a"45EI= 3»2^ ©StJ' SA f SS 
CFLA6 dsOi 531*101 S|9B|^( return path)g *m £2H3 d2:(RFLA8)# d^JSj^S ffl"«W 4* SICK 
OOatH 733§3J 2^ *l^53l 4*dS DFLAB d&§ 3I^S SKH EJ9 dS:P 

(RFLAQ.M1^LAfi„M2)# WmVl ^\MM C/A Biftl(46) LfjOil ^ 2iQ. FFL/e DI2SI9XI5 

(52)£^G S^21^ C|0IE1(DQ)3} IW2EI 5M5E1(40)(HI 2^ A|3|0| sag E*QI9 ^ 

EJtra. M2ei 5M«EK4om wi2a 2ss^ ^a^q ds(Rcujn,RCLO2)0ii 571* 
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2©©(42A,42B) £*2J tHIE£IS*|g(52)3^E1 £S QIOlEi^ 4=dU* ^ 2JP. BlEOfj, OflEEl 2 

E««HIA| WOK d 221- RCLK da: AI2*7tfH?h *fU2J S^T JWIS£Ct Q 3P9 Oi|2EI ..5S«Ei 
£ IMSEIS*l§(52)Si?lE1 «fi<lnvalid) UOIP© 4= SO. RFLA8 ilS^ *^ OflEEl 

(40)01 £JoU S£ QIOIEH^h ^d£j~ 2§ £3*tP. 32HAJ DHEEI £^g^(40)^ Eg(42A,42B)5¥P 
S20 d£(rTU6jflmA8JI2)2r *lg£et ds(RCUCMURCLKJC)OiJ gB&rOI EH0IE1S 4> 
dttQh 01 S* §^ S^2£ 2m(42A,42B) £^ OflEE|3-«l<52)£ S^a(42A,42B)S^E1 S&S 

dflaq d£2 r wclk d^oii s^»m lioiew ^Jitf, 

QTErAi W2EI 5^^(40)^ c/A bHIEi C 46A )Oil ga|£| = RFL6 dsg SSSrOt C0OIE1(DQ)2| 
EsJAIZm oi^*^. RFLA8 ds= DQ d2& bHi ±E1£ ^if USUI RFLA8 ds£ ^ 

S QjOIEKDQ) dS2h §Bfcr S» XI9A|Z^ 5S£P. H5£| 5EM21(40);>r 5^1EK4O)0flAi BftlS 
DFLAQ dSSJ- HflSEI Egg(42)0il 2JSB 3£S «W X-QOIEi(Qq) AK3I3 $]£ftK)|& M^if 4* SIPS, 
SE2J RFUG dxOfl CHfcJ" SflgOl SO. RFLA8 dSOil Pjtf HH£0( SIDE, RFLA6 dS:£ RCLK d£ 
a^r gUt' S*|££ WMEIH E^^(route)^ 4= SIO. FfflAB d£2> CFLA6 OHO IP bi±(DQ) 

dSMSF tin Er^Sgpg Ch£?H2J RFLA8 DFLAQ dSSOl gflfftfl IBSM^ Oil2£IS*l 

(52XHI CHoH SJOIE SK-h), RFLAG d£2* DFLA8 dte QIOIEJ UL£(DQ) d£§ CHdOl lOi/CHHM^ 
(C/A) bj± dSs^ *>])![ EM^E|£ 2<0| H^StfhO. 3 21 Li RFLAB d£2> DFLAQ d53F C/A bi£ # 
ks a^eapoj ^ frmg| Rf^e tiSS |. 0F(_aq d£E*0! gaSO. 2§g(42A,42B)£^E1 012a 
£SgEi(40)DrXI2J 2| UOI^OI AIS D^7| [11° Oil, Dil2Ej E1(42A,428)2J 2* C/A Bid (46)= 
«J3e! PFLAQ d£(RFLAQ.M1,RRAQJI2)§ SftSSIOI QilSEj S^Mei(40)S S^&fe S0| Uffi|6|W. 

Hh2 r 301 'ime&KLoadlns equalization)^ CHOI ^flHAIEIg E= DDI Sb(68A,68B)s 3^AI 
USSfll ifgg 4: 2JP. E** UW m\ Al^gj Ui>:(50) *W(53)0flAi d2 5B^§ i2 

^Ai^^^j A1S Cfg aiiOI CHoB B ^«gO| SOii! 4i 2ICh 

WHBI £3§c M0IPE(Single-si8d) Sli £^ AJO I PH( Double-sided) 5a 

§SAj SfiS 4= SO. AI-OIPE 2#MS SfS] OTOfl^ Dfiaai^IgS SOIJ3 PS 

2ie!WXK)2| DA2EI 2§2J ^9IOfl tfilh 003CH WCLK dSS| 613 AJOIPE 2 

MOfl Hl^fOI □& AIOIPE SSOilAd P HQ. 3 01^ DM AJ0IP2 21 ^HHIAJ^ ITCLK EfejOI ^ 

6!S AWIP2 2M ^(HAd^ WCU EjejOl & WCLK S2S E^MEl^l [fl^OICK C/A Hi 

IHS gJ^EI= ^IEJia|(WCLK)2J ^5f£f C/A BifflS^Ei gG|EJ£ dS(RCLK.»URCLK_«2)^ ^ 

Si^ 33 AfOICIH Si^ Pg AK3IPE e#D|Ai 5^1 3 0|°^ C/A bHm^F a^SJSS 2 

12J «f90il°h aXH (Mount )51^l KISOIP. 2M2J ^EHOfl M&M Af0IP2 2M0IU PS AiOIP 

E EeOILttHI DTEfAl DQ Ui^ tfCLK E^l, ^ fiCUCMLRCLK.M2£| WIOI 2Jti OPIEJ^ 

iMi! 4^ 2JP. OI&i*h ^S^l ?loH DDI S^(72A,72B)0I E 70fl EAI& Um SOI C/A BIQf 

(46)00 XOSU 4^ 2iP. PB AhOIPE HSOijAi^ ^ QOI 5«(#(72A,72B)0| ^^£12 

BCLK/RCLK/RFLAQ aS(7OA # 7QB)0fl SSSP. PS SJ«£^ E 8CHI EAIS Um 301 
gwltchable) 9|IBA|£1g(7tt,74B)0l P9 AIOIPE 2g0flAi C/A bHIHOfl H3@ 4^ 2iCK POI ?iIEIAIP 
t(74A,74B)HJ ?iifflAie^ 2^ 2S2^ ^ £JSB 90IAI DQ S! »CLK aejgOil 5J^B CMSSJ ?fHBAl 

am- DHxioiatcyEiE^ *sbd. qs wipe ewsi s^, pssm sati^ nw waK as 

£ WCLK. RCLK, SI ffflAB E^M& C/A HUB?* S^S|2S 2^ ^SOflE^ SX|E|7| flBSM SX| oFL^ 
oj© tihHhffiTfl 2|P. 21SJ SfS ^OilAI Pffl S^lMOfl 3^^^ DQ/WCLK E|°jg^ 2 

MSJ t!9 ^OilAI C/A bHIHOtt S3£l^ WCLK/RCLK/fFLAfl El°!§ AHDIOI^ gg«(Nlsmatchpf 

tm &p. oi es^e &»ai?i?i ^uhaj g c/a tfiin(46)^ wcu, rclk, s rflaq awm 

Oil CHS- POI SM(72A) E^ POI ^IH/ME1(74A,74B)g MSttCK 



E m ^3^. B PS MMW?Y S15SP. 01 ^AJOflOilAlb ^ & ?|gjaej(NaJO© 

eKW 3EI3 ^ISM^(»CLK)Oi] S7ISI01 ^§ge?(WUJO# ®£M?\= OldOfl. 7I^^(CLK)2| mm 

emi stfss ai^s tfl£(50)g y&mzi fe«H£j= d^(Rcu<)^ <g®M9\?\ is 

5j 1^1 (76)3^ XII SSP. Zt&W^ Z&WCUQZ W2EI SMBEj (40)01 AJ SE^ICK 01 ^AJ 

OSOIAI^ ^E1^ Hi^ ^i£| Sgsjei SSiPf BS«B SP. E lOg S5*»01, RCLK dS^h ^7|(7B) 

oiA* ar^Ein aoiEf^ sgc42A)0ii grxia &iiEEjs*is^Ei ^aaaa oihw ajueisoi 

Ad RCLK d££ RCLK Effijg D}Eh 0i|2E| ee^£i(40)S dHhSP. (HI2EI 21(42A)g # ^d(80 
A)HJ IB^g tt*£f RCLK dS2J SIIKHI 2J5B LfEHJ^ 733AI2t * RCLK Eiei^S^Ei RCLK dSg 4^d^" 

p. ^sa moiacmiKr sd(K)B)^^ £Ai& a^g 3^01 dq ssup-. cFeoii ^gs u\ 

OlElfDQfe 0D2EJ 5Mg&lJ4CW)§ Tfl^ S©S!P. OI9«r ^22 RCLK" d2£r OOIEKDII) 
Oil S^AjAI OflSei EMME<(4O)0iA1 A^7^*B 3D. OlEIti" 5HS0ilAi RCLK dSSj- Dt] QOIEI AK3f0l *l 
Eli2 01 *l#*10|£ 9dg(80A,80B)S iAIS! ^Ei« d£ Eh&|©§ CD^ SHi-X|3CH) 

ijejQj- — ■» — ^.^ — - 



UEIU7I DP. 01 Eh?J^7h 502 7fS»CTLf 5MSEi^ EEJ£f*§ 4= 2iP3 7HS*I- 

3 E 921 ^?irr B ©^°J 0I2EJ Al^lOil 4^ SAP-. 

□IS S92J- SAilAIOilAi SS! SAI0fl£Of 7HAJEI21P. 0I7IA1 SOj-gOl AFSEI22U, 0|^ 3Ai 

SS 9 EL , Jff H li* 8B 0fL,,: ^- fi M0|2i 7© OIS^EI P 

a*h ere s Eh ^Aioa^ ?i^p~ s§ oi«^ 2100. cDEfAi, b ^i^^ a 

m\ &0| E 3 LHXI E 8EJ ^Aj Oil Oil CHEF ^EIH 3fe WEE! AI^SOiJAi 

(single) SEiEiy M^OI PIOlEi d«Q3f Sfitt II^S £M XISSQ. See^ gqoi SJ 
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ch*b atract. 7ia a vm a= ^ias^i d.s^i- «oia d:st©2f es 

t> S^SIH EQfihM £30I0|E12| £|CHSW^*1 Al^a 

S7rSLK WEfAl £:z2J SEI2S ^(preamble Interval )0fl CH^ S-&30I flPISEII IKM 

□01 E| Ui± ^©£7* S7KEIIL (HIHSI 31 #3 & 4*7r &£&Cr. 

*377 

±EI£ MHgElir Er°J, EIO{ bi^ OfEOl^ Hfci, a DIOlEi bi± #££ 3)113 

as, sows, asai^ da 4 ai dhoiei asae uatis 2^m&; a 

#71 5MSEIDI MSEIS^S^ Xtma #71 Bleeps a 7ISI93S SINK 

#71 SOCWdSg OISEI ?U|ftK)l, 

#71 misaei aes #?| ?\m^mm kwoi #7i smi^sofl srwtoi hioiei <ysg #71 cs 

0IE1 tfl££^E< #71 N5EISJW5 7IEJ*£r 7l£l§sra 7HAI( i nit late W2. 

#71 ousel aas #7i wesson ssera #71 aii^asoii §7t&K)i #7i qioiei <ysg #71 011 
asi^iesYEi #71 cuoiEi Bi^s ^^h^ ?HAi*m #71 flia^asoii seem mm 

^t*±m ir garni, #7i mmv&±t #71 smpeioi xrasa #71 »msei^ #71 e°r 

#71 fl|29«!£!£0|| 5B*}0I #71 UI0IE1 tfl^^J #71 ttOIEJ dfiSe 4>£!*Kr 21§ Zfc 

flMtrOil SiCHAI, #71 flJIM^s^ 7|£J^S 3*tfH2 #7| W12g^2^ ^SS^S 5Wfe 25 
Br= DiiaEJ Al^g. 

MittN sioiAi, #7i nasi ai^iss- ckohsj wasi aasa ?ui«hi #7i ctensi mssi aaa 
Mdm swim. #7i lkohhj ^I2ge<<yag2i si#g£ #7i waei agnh #71 Afoi°j 

WIS 2ISK3I AIS 2© 1922 SKr 011221 A|^^. 

aitTOI SiCHAi. #71 UfSEI asS^EI #71 ^MgBIJTO #71 WI2gejdfi:2J QUFXIS^ #7| OI0|E| 
tH^SJ gi&XIS^ 7i°j (Substantially) §if^ 2» tfe IHiaEI Aj^y. 

aitrtfl sioiAi, #7i Diiaei a@^, #71 xiiiM^dsai- #7i xnoidae ^dorii #7i ^i^dsoo 

fgtrH3l #71 ^2^eid5g Sr*3*Fir 7iW/0iEEfl^ tfiffiM □ ^S^S *^ H£E| A| 

Xfl1*HHI SiOIAJ, #7f WaEI ag£, #71 XSIlCJdSP ^dSW #71 Sll^dsDfl g&&K)l #71 

«i2S&!ds:e g^m^ *i#g7i □ as ssss «fe uiiasi ai^h. 
g^«r b 

simofl SiOiAi, #7i maei ag^, #71 fliigqdSM «4»a #71 wiis^soi essKM #71 

^u^oii sjoiAi, #71 DiiaEi ae^, #71 mm^m se^hot #71 «i2getd^# ^^1-71 9m 
aaAi^. 

10 

wwm ?io\M> #71 MaEi age #71 iwaEi ae°i uaaa^iofl s*sa #71 moiEi hi^#2j 
2 ¥si# s#*pi *i*n d«iEj^ 9\mm±m mtMEm q s^mm, #71 otajei- #71 
ncjdfi: Ei°j2j- #71 sie m^y at^oii ssei^ a§ aas^ oiaei ai±b. 

11 

WI»(HI 2iOiA1, #7! M££l H±®£ #71 fl|2aqd2SA| z^zfSJ 731 a dSgg Ifg 

^ si a ^!2ihjshj aaas ?ui*m #7i ^11 a »2Diiaai aaaai- #7i 5msei& sa*i^ ot 

#71 OIQSa^ #71 OK 0| El d^Mg 3B5F7I «» EflOIH #71 SlffldSa «B «IOi 

t«^, #71 oiaai^ 6»ss s^>7i 9i» ojHen^ bi^, #7i sis^idzs SB»h?i maimti 
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£ 311 3S££ or= Diisei aj^h. 
s^»r 12 

antra shmal «9i am 91 Hiaaesei eisiss #71 nisei* 271 a2ae atoisi 271 of 

Q^a 2011 A1 a*r£|r: 21S oh£ OflSEI A|^E. 

m=?& 13 

xmitJM stow. #71 ^iiejggei aa.erss 2-71 ^amaEi as^ej BDwaioi aaaa 271 H12 
eiegej ^12 sieis #71 TinoflSBi ae2*i pdi^ohw si£i= am wasi ai^h. 

s^tr 14 

fl|13&0|| SiOiAi, 271 QDWftlfe ¥M 5HH1AIE1 a^ GDI BB ZQGfc 2iS ^SHS Sfe DflaSI 

« w 15 

21CHAJ> #71 DOI^Sfe #71 CflO|E1 U|4£| £€fg DH*1A|?I7I m S 

§£g sfe oiiaai aj^h. 

SDWOI 2101 AL #71 MaEJ AI±B£ 27! SSgatHI 2m grgSlfe J3I15313 d£M □ ^dlSKU, 

27i oifsEi aee 29i hji=bh3 daw ess hot aae** a^ waiapis aotsriL ^ 

#71 7S1=EH3 dsCHI SEtfrOI 7312=EH3 dsM irtfSIOL 
#71 7312H2H3 t!S:= #71 eeg&IOi X1S£IH #7| ££€21^ ereS*r #7| 7|2g6i£i£2|- 

#71 731252113 asou saei« #71 dioieh m±#ej #?i dioiei 4^*r= ae msss 
& nasi ai±b. 

1? 

m\sm\ sioiAi, #7i wasi aj^ss *n s 731252113 asee unsafe mi si aaHiaai 
a©§§ ?Hi»m #71 Tail » «a«aEi aees r #71 es^ae s^sfe araaae □ ^uiskh, 

#71 diqsh^ #71 aioia aaes as*&r7i woia #7i Hio^srg Eitftfi tsioi 
bi±, #7i oiaai^r ^sg aaai^ anneo ^!h§ m si is 

fflU aei, 9! ^71 7311 ^I2£ie ^SSS at 91 WEI© #S 21- 

flH7S,H«I SlOlAi, #71 7911 9! 73I2Elil 53)3 d2 E^2^MS «?l aiaeiF 271 *U2a§ AH3IHJ &?\ 
miWOO SiCHAJ, 271 H1E|@ SH3 dS 271 ^]2tHSEJ 3M2e] □DIMm 9^£I3 27| 

x-fl2eie heh3 ds ek!£ 27i TaitHiaEi a§^«j cidi^h« mgss iwaai 

Al±£3. 

mi^JOII SIDiAI. 271 □0I¥S£: ^ ^iSIAIEI EM ^S^S 51^ 0H3EI 

AJ^g. 

«19*WI SiOiAl, 271 □□1^*^ 271 DOOIB tH^SJ DH«AI?17I Wl ^£1^ Sis ^ 

DUaEI AI±U. 

S^22 

711t,KHl SlQjAI, 271 DliaEI AI^S 271 0fl2EJ SgHJ 312011 gflHSafe TSOiBIIH; 91 

271 Maa 73119 91 «290il StfH£l= Dfla2IS*lfi2| 73!2dSEl£J(HI 2Jt| ^^(experienced) 

322&KHI SiOiAj. 2-71 □ni^Sfe- ^HBAia QOI 531 ^S^S Sfe OiiaEI 

AJ^g. 
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8^25 

3U flS, fliOidS, OtEQI^ dS. 91 DIOlEi tl2§§ H39t£ 3| 

#71 5£«M S^EIir Oiie£i^lM# £ft|ftU2 #71 i!s SI £rr 7|&Sg§ Stf 

#71 *floi<ys:# ^d*Hr nisei aeg ^bmin, 
#71 Quasi a^ #71 71^9801 SEmoTepi ansau dsoii s^moi 491 cjoiei # 

71 QI0IE1 Bi±3¥E1 #71 WISEI^IgS 7|gJSfe 7|SS^S 

#71 DflSBI aeS #71 ^gSSDI SB*101 #71 SI1H20. dSM £713*01 #71 QflOlEi £!£S§ # 

71 MaEJS^gS^EI #71 DflOIEI fcfl±3 SiSSfcr 7HA|SH2 #71 X11 £!£D| 

01 812=20 dSM ttfiSStDI, #7| «2SEHn #71 =^B1Df #71 SM«afe #71 

stesz* ee* #7i «2=aK3 a-m sbsioi #71 aoiEi m±#ej #71 qioiei dsgg ^<ya^ 3* 
m ^s^s si— ±Em miaa ai±bl 

8^26 

anstwfl siCHAi, #71 oflasi Ai^s #7i s^bboh mi srasa^ ane^dse □ ^amm, 
#71 Diiasj ass #71 ?aigei<yfiOfl gesrcn #71 7iagsr THAmm ^ssstoi 

SgEIS #71 ^lesj^lSOil ma&K)! fll2#ej^Sg SftSfttDL 

#71 H2^q±!2:£ #71 2MB210II #7) S2.NN #71 JIIZBqdSfi* # 

7i x§2Ea~i <ys« sawn #7i cooiei bH±#ej #71 lhoie^ <ysee ^<ysKf 21m ^gas ai— 

DOSEI AI£H. 

*fl26£ttl 2J01AI, #71 HlfejdS^ 7ISP^m SHWH #71 S]2Mq>yS:^ ^S^S 21 
£ SS£S *fe DOSEI Ai^rl. 

H2RWI SiCHAf, #71 KHSBI AI±B£ O^THSI O02EJ a^gg =?til*H2 #71 CH£ffl2| HSBI SB 
M2Bm SICHAf, #71 ftZW&ltiSfiSI *!##£ #7| DflSa aeiU #71 EM^ai AK3I2J 

wis eisKW ais 2!^ ^a^s 5^ iasu Ai^a. 
^i2e^Dii aoiAi, #7i oaaa ais^i #7i e^mbito #71 Mzmmiz^ suffise #71 tooi 

El kH^2J anWSia 7|21(Substtmt!al ly) «SJt> 21S oF= EHiaEI Al^g. 

g^t* 31 

mzGm wsiM. #71 onaEi a#s ^| wigcidsah #71 «ioi/oia£fl^ ^wa #7( a 
i^dsoii §&&k» #7i «2gei^s:# ®%t\z= *m/o\sm± wmm □ s^fe a@ ^g^s ^ 

^126^011 SlOiAJ, #71 OttSBI 3^2, #7| Xiltgqdfig #7| Hl^dSOfi SS^KJI #7| 

M23S?dSM t«»e ^l#^7| Q 21s ^9£S Dflaa AJ^rg. 

33 

^|2B^D1I S101AI, #71 DilSEI #71 TtjjlgeidSS 4&?>m #71 «1gC|A|S:0il §S«K3I #7| 

W2BBO0 SiDiAl, #7| DflSEJ agg, #71 «IIS«1d20fi §©€K)1 #71 R|2M^d2g 

#71 3SI1ge*£jS:§ ^dd^ ^Iia^da ^eiOil 3^£l^ £19 ni*^ 21^ Bfe Qfl 

aa Ai^a. . 

8^35 

^]34WiJ SIOIAI, #71 DISSI 5§s #71 oy SE | fi ^oj CHfSSE^XlOf] Sf^U #71 CH0IE1 B1^#HJ 

S ^ffpg M#«f-7| *f»H dS|EI^ ?1IBAigj^g 9\MME\m Q S»WH, #7| ?ifflA|Eie #7| 73! 

is^ds 5f°!3F #7i Eie le^oj gj^sofl s^ei^ 2i# ^s^s sfe Masj ai^^. 
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H2BWHI 2J01AI, 371 W2EI A|^g£ 371 n»3d££A| 2^£| Til 3! *ll2£lg^ d£g§ Ittl 
*t= All ^ HI2MSEI S^M; % 

371 Ml SJ HI2WISEI agg2J- 371 ^MgEI^ DIOJSEM Q ^HISKO. 

371 ofQMHH 37i aioiEi dsn shsk?! «tr boiei t«±, 371 anoids© sbbiti 9itt*oi 
mi, 371 cHHai^ dae aespi oiae^ bi^, 371 ame^d^g raised 

2 E|£], 51 #71 SOI 5! 2|2EjEj^q dSgg X|1 S «I2£|S^ d£ £^^3 

= maze, *t= wisei M*m. 

naBttoi swiai, 37i flii a 3i2Ei§jgq d£ ejbms flissat 371 *ii22§ akhsi »i of 

□ SH 3O0AJ Hl7*£I£ 21© i92g «fe OAS El Al±g. 

HI36»KHI SiCHAI, 371 *0IEJ9iq dS: 2*98 #7j nam SHI fie32l QDIWHHI #71 XD2 

HlSgei EE'S 371 fljlOilSEI S§#2| □D|^«KW 3§EI= 2g 33.23 SKr DilSEI Ai^Q. 

sioiAj, 371 aai^o^ ^sh ?uiaiei 5^ cioj s© sis «sss efe dosei 

Al^gj. 

M3Sm SiOiAj, 371 CJD|¥*K= 371 CHOI El ti\±2\ §§J3 DHWAI3I7I m 2# 4 

Sfe 0i|2E| A|^g. 

S|25*J0il SiOiAi, 371 OOSEI AJ±|§£ *M 3 WHO d£§© Ifelfrfe fill 91 

371 All » ^2MSE| aggSf 371 »E£E1S S3Sh£ DfQSHe □ ^Hlfftfl. 

371 DJQ^E^ 371 CH0IE1 dsSS SBSPI CI0IE1 Hi^, 371 HOldSS SETSI-71 flfi- XI CH 
W^, 371 CHSil>: dHi aBWI Oiaat^ 371 dSB «*t Jill* 

3i3 dS EEL 3! 371 711 9 fil2E|g =EH3 dSMs &BftPI ««" 391 9 H2EIS *2H3 d£ EF 

sin 

371 dS: EI-2I3F 371 a W2EJS dS: EJ°j^& 37| ^CHt«^2J- 371 OiHeH^ 

W^2f WW EJ-?E3^ 2is ^SHS Sfe DISEI Al^g. 

aOIAI. 371 All S «|2EI© =E«3 da EFSJl^ ^7| MISSjU- «7| Xfl2£M AK3I2J 37| 
OffifiE 31H1A1 2!S mhei Al^a. 

^43 

»4WW| SiOiAf, 371 *>1E[@ dS EfSIS 37! *02DflS£| a§3^l QOI^eKWI- 371 

XU2EIS HeH 3 d5: Ef°^ 371 HIDfiaEj 353^ dDI^HHI 3!M «^ WISE! 
AJ^Q. 

3=7^44 

H43BDfl SiCHAI, 37j QD|^^ QOI 215 5*^^ 2§ §fe DilSEI 

AI^H. 

3^45 

Xmmi SiOIAi. 371 QOI^o^ 371 EOOIEfl Bj>£l ¥ohM W»AI?|7| *M dejEJ^ 21s ^ 

S£S Sfe DilSEI Al^. 

g^46 

H25WHI SiCHAf. 371 W£EI AI^S^ 371 Oil SEi S#SJ TailSOil IWISIfe SflOttUffl; S! 

37i miasi ag2i juis a fl2soii etxieis msEiatiesi jwdsaeioo siw ae^ ¥&F2j2i dh 

flISSPI 9|8| 371 73IOitHIHej JllldSE^Oil Dni^oh^ Q ^UlSfe 21a ^S^S 

^ wiaa Aj^a. 

14^01 SiCHAJ, 371 QiDl^oKr ^ ?1IflA|E1 E£ Si 5t^fe 2!§ MSEI 
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3W48 

www skhai, #71 anassfeie #7i *ni=au as a= #71 su2=eo <y£g ££tfH2, #7i 
«i25«ofl suhai, #71 wasi as&, #71 «n^ai3 <ys2f #71 aioidse #7i aoisaa 

£!20fl SS^IOj #71 fl252IP aOiBiliJg □ SStfKr IHIS2J A| 

aw so 

^125^011 SiCHAf, #7| OflSEI 2g£, #71 XUI^eHn <M2g 4£ofJ2 #71 ^15EH3 £!£01 gQSKS 

#71 «2=aia t!s§ *i#§7i s=g □ 5«*Er as ^sss wasi Ai±iy. 

SW5! 

JMZS&Ml SICHAI- #71 DflSEI 3g£, #71 711=313 d2l 4tift|j2 #71 *ll1=aa d2<H gSSKH 

#7i 32=20 mut^ xi9§7i □ 213 ss^s 3^ waai Ai±g. 

£W52 

H2SWII SICHAi, #71 M2EI Sg&, #71 7311=90 dfflW §BSI01 #71 H2S.aU *!» MfgtPI 

#7i aisaa as© ^tisKr an =oo ds ehejw sasis Eie ih^s s*^^ a© 

SWS3 

*fl52|JO0 BOM, #71 DiiaS) Hp^ #7| OfSE! ag2| IHIHEjS^IOI 2J*B #71 EffQIEl bf^#2J 

£ fi#8PI Stf! 5HI8A|£!^g ^ 3*tfHAIE1g Q SSrSKEI, #71 3HiHAIE^ #71 38 

isarn #7i sis nu^2j s^aoi ssti^ a© sis iwaei Ai^g. 

aw 54 

2, aioi<y£, oisa^ ^a, a qioi&i >js^m smsi; 

#7! ^esaofi ggEfe MHEI^e^ £tmm #7| HIHdS, #7| Xfl23^ilS, S ^ 
7I£1SS§ #71 nCHtiSl 4*Jofe HSEI Sit ?t»IDL 

#7i sfligq&s:^ mmm stsas #7i ^ggag^Ei #7f onaei ags soma #7i w&^ti 

JH22I& ^J£S #71 OilSEI SIS^EI #7! SSaaiS SOoFH, 

#71 Oiiaei S§2 SWIOi #71 ^leeidSOO §7|uf01 #71 CflOIEI dSSS #71 

01 01 El df^S^Ei #71 WfieiS^MS 7(g|ofe 7ia§^S THAIS©, 

#71 DilSEJ 2i§ #71 €*g3gOfl #71 «|2gqdS0fi Se»K)l #71 GH01E1 dfigg #71 

masj^xiMs^Ei #7i Horn m^s ^s^^g ;haiskh, #71 ^^^e #71 §g§^ 

#71 7312^ Ai2^ S&^hOI #7| C1I0IE1 Hi^#SJ #7| QflO|E1 2i# 13££ 

^E1« ^ DilSEI Al^g. 

^154^01 SiCHAJ, #71 «l 1 3^615:^ 7|2gSJg 5tJ*Hl #71 X^M^^S:^ ^IPli 5SJS*£ 2! 
e i@£€ uh^ Sil2B| A|^. 

«isbs«hi amM, #7i miaaj #71 4<ya &»etd22i- #71 aoiEi #7i moiti 

uzm Apsi ?i#^# a#&fe as ngss sfe waei ai^s. 

aW 57 

£, WOldfi, OJECI^ S! E0OIE1 {M^Ml ^MSEi; S 

mm » si2a#oii miaas'^goi ^«eih #71 xdis#oii not sj oiaeii^ ww?\ sr^EiDf #7j w 

lieidS. #7f O^ai-;. ai^ ^ 7|SSS# 5^ #7J ^Of^3:§ ^ofe wia El a 

#7i DiisEj aes #7t 7ieia©oi ss^km #71 nieq^soii g7i*K>i #71 moiEi gsn #71 

U0IE1 Hi^S^EI #71 OflaEIS^IMS 7|£j&fe 7(Qe^S 7HAWH, 

#71 DflHEJ a§^ #71 ^S^SOll SETSKW #7j fi|1gq£!£0fl #7|StO| #71 GlOlEi dfigg #71 
DJiaEI&JISS^Ei #71 QI0IE1 Ut±S ^S&fe ^S^^g #71 «0f 5U DiSEfl^ bHIHOiJAJ PHA!§m 

2 #71 =MgE1^ #71 ^ggst §2f #71 XflZgei d^Off gBS^Ol #71 CflOIEI U1^#£J #7| CflOl 
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El dS© ^d*R= *S^£ 5^ ±Em ^ZB 3fe DISS AI*H. 

^EiM fillfflO E^°L TtiCH Bl^, CHHEi^ bfl£; SI KOI El #££ fl|1£ 

EO da, HOidSt, OlHBfl^ dS. SU CflOlEi dx§§ 5MgEi; 

#71 ££§21011 OilSEISttig© SSISKlI #71 TEH ISO d£ 3! ^ 7I&3SS 5^ 

#71 XflOldSg ^£!SK=: ffllSEJ as; s 

#71 MSSI ag21- #71 SMSEW SSfffe DKHBEft ^dlSfOl, 

#71 ousel eg£ #7i 7iejssoii gB-afoi #7i aiisaa dsn sbsioi #71 cooib d£g§ # 

71 CJ10IE1 tti^^Ei #71 IHieEIS*|g^ 7iE3^ PISSES 7HAISK2, 

#71 ffllSEI ag£ #71 5IS3S01I ggftlOl #71 d£M egSfOI #71 EMI El d£Me # 

71 OilHEI&WSS^EI #71 C1I0IE1 tfl^S THAIoKQ 5Et» #7| flU-ejU da:Df 

^BSKH *H2SHH d£© BteSSIOi. #71 J3]2iEEO #71 5 eg y oil #7| 

#7] gST #71 ^2=30 dSOfl SSSKH #7| QIOlEi Bf£#2| #71 CI0IE1 dSgg ^dm 

#71 DHHSaSr #71 C10IE1 d3:Sg Siftt7l #71 EflOlEi #7! ^OldS© 2£W7I 

#71 *il01tt|±, #71 Ol^tt^ d^M SiTSPI *ISt #71 0\BX\± #71 SfltSEHa d2S 

71 #7| 3111=20 da EfSI, SI #71 *il2=EH3 dag «W *2Hao d£ Et£je S 

ttfhCW #71 *OI=aO 2*2! 2* #71 W2HaO d2 EhSS #71 BiCH Si CHHHfl^ U|^S21> «ffl| 
^SEEIfe *Kr OilSEl A|±g|. 

*H58^oii sjqial #7i oosej age flit a xnonaei-aggg #7i s «i2onaei a© 

#71 «j2=2H3 d££Al ^ TO»iej «f» H2EIE-! San dag§ Btt9*K2 #71 3311 SI H12 
H2H3 dagg #71 «Of Si OiEai± tH^§^ WN #71 3322313 da Ef£!#SS 2^§£lr 31s 
Sh^ JHiaEI A|±y. 

£Em ^ onaei ai^hwiai aoies seaj^ sicmai , 

Holds, oiaai5 ds, s oioiei d^ss SMgEioiAi ^5Sf^ a 
#7i ^egaiou ofiaEiswiss i^fu oeaei aew/d #7i ^iie^dsaj- 7ia 

5»^fe #71 ElOidSg ewe ^dism, 

#7i miaej ass #7» 7iesgon se&foi #71 msqdson smm #^i caoiei d^mm #71 
taoiEi ttt^e^Ei #7i naBiawH 7ia&i^ 7ias?srg jhaishi, 

#7i onaEi amz #71 ^sssoii ee«f« #7i ^iiw^dfiDii ^7I*foi #7j qioiei xamm #7j 
Biiaa#xies^Ei #7i ciioiei m^s ^es^ ;haj^hi sew- #7i ^n^d^oi §&sh 

01 ^2gqdae ^M^Dl, #71 fl!21^d2:= #71 ^EgyOil ^ISEIH #71 5§iei^ #7| ^§ 
3- g& #71 H12g^ dfiOft gaSKfl #71 U01E1 Hj^#°J #71 CHOI a d2f§ ^dS^ 3# 
£S S}~ CflOlEl Sif S-gi. 

a6Qim aoiAi. #7i DiiaBi ags Q^7H2i wiaa agg§ susra #7i d^wsi oflasj a^e 
g aw ^^om Aie ^i#wh ^i2a^<yses sr^^ 3ns ^gss cioiei as- 

^!60^0fi SiOiAi, #71 EflOlEi ^a^- #71 SeeEiOflAl «I1=2H3 d2© BT«&F£ BTflg □ ^ 

#7i naa ae^ #71 »=ai3 dsiw ssskw #7i 7ia§^ iE^ ^ggsisj thajaj7i§ ^icH*h 
12 ^s^sroi ggEia #71 jaiao dsoo «i2=a3 ©«§ioi, 

#71 WiaESHn #71 SEgaoj] g^|H a 91 seih^ s^o« #71 ^2e^dssi- 

#71 5312=90 d^M SB^IOI #7| QP0IE1 Ut£#SJ #7| DflOlEi d2ii ^dSfe 2i eh 

^ ciioiEi agr&B. 

— Ei" ^ OliaSl AJ^^OflAl CflOIEiS SB5^ S^I(H1 2* DIAL 

— eih ?5s i«s5i= xn^am da Ei£i, wioi bH^> cnaai^ bH^> a choiei bi>: #^s xins 

an dS, ^UCHda, OiEfiili da, -if HI01E1 dSp# 5MMEfOffAl Sf^*fe BH; 31 

#71 ^egBioii 2S£i~ iHiaeis^isa =e*^ Masi aeoiAi #71 w-eo das> a^ 
7isas^ stm^ #7i wofdag ^d$fe ^ism, 
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#71 Qi&Ej #7i 7i&«soi €&&ioj #i?i n'mmi-a&n ssi»ioi #71 codieh assm # 
71 oiiDiEi bi^s^Ei #7i oieei^igs 7iem^ 7isssre thaishi, 

#71 DflSei SMS #71 ^aSgOD g&SKW #71 Misau d£M ©S&IOI #71 CR0IE1 dSSM # 
71 lWSEI#xlS£¥Ei #7| L-ilOIEI ^Sofe 7HAISH! Stt #7| *§1*3U dfiOO 

SEWOI £!3te i^SIDL #71 XD2=2Hn #7| SSS210II XflSSJH #71 ffeaas 

£71 ^BS^ got #7| £S0« g&3H3 #71 tflQIEi tf£#2J #71 CffOIH ^l^j- 

= as agss sh= ciioiei asr 

?cI63*Kfl| SJOJAi, #7| CfiOIEI EST »BS #71 SegEilHIAl H1gq£!:z© BteSSfe ETTA© □ ^tilSf 

#7i naa-a«e #7i *ois^<N2w goero #71 ?mm*t se^ ^se^s ?hai©h2 s^ssjoi 

#71 *02ge<£jS:£r #71 SSgSIOII ag£jn £71 f§°K>S #71 nZ3«tt!£2t # 

71 7a2=dia dfiffll §B*tOI #71 CflOIEI U1±#S| #7| QI0IE1 £!2#S 3S 8fe 

qoiei a«r uno. 

>£1H WSEIrr *|1§S!£!:3: Sl£!, flOi bi^, CHEBfl^ 3! E0O|E| tfj± #£S ^li^ 

2:, HI0i£!:£, CHE 31^ ^ OH 01 El dSMS ££521011/4 Sf^§& EM; 
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